University at Albany, State University of New York

Scholars Archive
Chemistry

Honors College

Spring 5-2021

The Business of Chemistry: The Effect of Chemical Innovation on
the U.S. Cosmetics Market
Tania Gonzalez
University at Albany, State University of New York, tgonzalezz130@gmail.com

Follow this and additional works at: https://scholarsarchive.library.albany.edu/honorscollege_chem
Part of the Chemistry Commons

Recommended Citation
Gonzalez, Tania, "The Business of Chemistry: The Effect of Chemical Innovation on the U.S. Cosmetics
Market" (2021). Chemistry. 17.
https://scholarsarchive.library.albany.edu/honorscollege_chem/17

This Honors Thesis is brought to you for free and open access by the Honors College at Scholars Archive. It has
been accepted for inclusion in Chemistry by an authorized administrator of Scholars Archive. For more information,
please contact scholarsarchive@albany.edu.

The Business of Chemistry:
The Effect of Chemical Innovation on the U.S. Cosmetics Market

An honors thesis presented to the
Department of Chemistry,
University at Albany, State University of New York,
in partial fulfillment of the requirements
for graduation with Honors in Chemistry
and
graduation from the Honors College

Tania Gonzalez
Research Advisor: Paul Toscano, Ph.D.

December 2020

Abstract
This study discusses the relationship between two distinct fields of study: chemistry and
economics. Chemistry is a business in itself and has major effects on the US economy. Examining
the U.S cosmetics market and the recent development of organic products will show the effect on
market growth and the growing importance of organic cosmetics in the United States. The recent
awareness and concern for eco-friendly and safer ingredients fueled by millennials is discussed.
The average annual expenditure in the U.S. cosmetics market is examined and inflation is taken
into account. The purpose is to show the importance of research in the chemical industry and how
it can improve quality and safety of products as well as to show how innovation affects the U.S.
cosmetics market and its economic growth.
Keywords: U.S cosmetics market, Organic cosmetics, Safer ingredients, Chemical industry,
Economic growth
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Introduction
Chemistry can be found in all aspects of life, from the environment and food to
technology and transportation. Chemistry affects society in many ways, and chemical innovation
has a direct effect on humans and the world we live in. Research into different chemicals and
how they react with each other create the products that consumers use in their daily lives. Once
these products are researched and made, they are marketed to the public and placed in stores
where consumers can purchase them. Consumer spending habits and the products they decide to
incorporate into their lives affect the businesses that sell the products and the economy as a
whole. Although chemistry and economics seem to be two very different fields of study, they are
connected. The chemical industry in the U.S. employs millions of people which in turn affects
economic growth in the U.S. The products produced by the chemical industry also affect the
country’s GDP, which indicates whether the economy is expanding or not. Product innovation
and research into safer combinations of chemicals can improve quality of life and is an important
issue that will affect every single human on earth. It is important that consumers know what they
are consuming and putting on/in their bodies as well as into the environment.
Much of the creation of cosmetics lies in chemistry. Common components in cosmetics
include “water, emulsifiers, preservatives, thickeners, pH stabilizers, dyes and fragrances,
combined in different ratios” [6]. Chemical compounds can be found in anything and everything.
Humans have been using mixtures of compounds for personal care for a long time, although
through scientific research, some chemicals that were used in the past have been found to be
toxic. Further chemical research allowed for the discovery of safe alternatives. The cosmetics
industry has prominent ties to chemical innovation and was one of the first to incorporate
nanoparticles to improve the quality of products [11]. This nanotechnology helped improve
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sunscreen by eliminating the white film left on the skin after application as well as improving
absorption of active ingredients into the skin [27]. Before this innovation, many products
contained carcinogens. This was largely due to the chemical reaction between sodium benzoate
and vitamin C which results in a known carcinogen: benzene. Synthetic preservatives and
parabens were also widely used which over time would release formaldehyde.
There are now many options for preservatives that do not contain carcinogens and can
effectively preserve products and protect against mold and bacteria. These preservatives are
combinations of different compounds. One example would be Preservative Eco, which contains
benzyl alcohol, salicylic acid, glycerin, and sorbic acid [22]. There are countless examples of
compounds that were once used and then found to be harmful in cosmetic products. Chemical
innovation has allowed for improved formulas and safer products for consumers’ bodies. This in
turn has allowed for economic growth, not only because of the increase in employment level in
cosmetic companies and laboratories, but also because of the increase in the number of new
products being introduced into the cosmetics market.
The beauty and personal care market, also known as the cosmetics market, in the U.S.
includes skincare, haircare, (make-up), fragrances, and toiletries [20]. The U.S.’s beauty and
personal care market was labeled the most valuable due to the incredibly large revenue generated
in 2018: 89.5 billion USD. The largest portion is skincare products, making up 40% of the
market [23]. Organic and natural products have recently become more prominent in cosmetics
and contribute to the large revenue seen in the U.S. market. This is tied to millennials and their
increasing interest in healthier and safe products. Millennials’ overwhelming concerns about
harmful ingredients raised awareness and encouraged scientific innovation of organic cosmetic
products. Increased funding and patents for organic products can be seen throughout the U.S. by
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leading cosmetics brands such as Neutrogena and L’Oréal [18]. Economic growth can be
measured through new organic cosmetic businesses opening up and increasing the employment
level, market size, and GDP.
Although often thought of as interchangeable terms, ‘organic’ and ‘natural’ have different
requirements. Natural products are made with all-natural materials; however, some natural
components can still be harmful to humans and the environment. This term is also not regulated
and can mean different things depending on the company and the product. The term ‘organic’ on
the other hand is regulated by the National Organic Program which is overseen by the
Agricultural Marketing Service of the U.S. Department of Agriculture (USDA) [5]. Products
labeled as such must follow certain criteria. This includes ingredients grown without “synthetic
growth hormones, persistent pesticides, or petroleum-based fertilizer” [5]. They also cannot
contain artificial coloring, flavors, or preservatives. Finally, the product cannot have GMOs
either. While labelling products as natural is more of a marketing strategy, organic products are
made to be safe for humans. The addition of this label can change consumers perceptions of the
product and the company itself. At the moment, this organic label is more important than ever.
Chemical innovation is encouraged by consumers who are seeking organic cosmetics which in
turn drives the growth of the U.S. cosmetics market.

Literature Review
The relationship between economics and chemistry has been lightly researched. The
current literature about the economy and chemistry is on a larger scale. In The Economic Benefits
of Chemistry Research to the UK, a technical report by Oxford Economics, the UK’s economy
and the effect chemical innovation has on it is discussed. It includes case studies examining

3

many industries such as farming, health, electronics, etc. It also dives into how chemistry relates
to different aspects of the economy such as employment and how it affects the overall GDP.
There is no case study on the cosmetics industry or the research and development in organic
products in this report.
In The Economics of Beauty, economist Daniel Hamermesh discusses the relationship
between the beauty industry and the economy. Chemistry is not mentioned in this literature as it
focuses more on people’s perceptions of ‘beautiful’ people and how that indirectly affects their
job opportunities and the amount of money spent on personal grooming and plastic surgery.
Literature concerning the relationship between the beauty industry and chemistry is not as
researched. There are snippets of how chemistry is involved in the making of cosmetics by
different companies, but not much on how organic beauty innovation has led and will continue to
lead to the growth of the cosmetics market as a whole.
A study by the University of Barcelona looked into the product innovation in cosmetics
in Spain [11]. In this report, the emerging technology for the use of organic products is discussed
as well as the types of ingredients involved in the making of organic products. The economy is
not discussed, and Spain is the main focus of the study.
The U.S. market does not have many published literatures about the effect of chemical
innovation on economic growth. In Cosmetics Marketing & Industry Trends: A 2020 Ecommerce
Report on the State of Online Beauty a report for Common Thread Collective, it looks at the
trends of the cosmetics industry both worldwide and in the U.S. It briefly discusses natural
cosmetics and how it is a growing industry, but it does not mention chemical innovation and its
relation to the economy. This report seems to be the most in-depth literature about the U.S.
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cosmetics market. It discusses the U.S. relationship with the global market and focuses on
Ecommerce and how that has affected market growth.

Methods
The business side of chemistry and how chemical innovation affects the cosmetics
market in the United States is researched, more specifically, how the recent boom in health
consciousness has expanded the US cosmetics market with organic and natural products.
Innovation in cosmetics and personal care products create safer, more sustainable, and
environmentally friendly merchandise. The focus will be to understand the relationship between
two distinct fields of study and observe how research and funding in one can greatly affect the
other. This will be done by looking closely at how scientific development in cosmetic products
influences the US cosmetics market and displaying predictions for the market size and value.
The role of millennials and how social media has influenced scientific innovation and in turn the
economy will be shown and compared to previous generations.

Results and Discussion
North America makes up 24% of global cosmetics market shares, with the United States
being the largest contributor. The global cosmetics market is predicted to be 716.3 billion USD
by 2025 [21]. The global market was 420 billion USD in 2018 meaning there is an expected
70.5% increase in the market in the next several years. This prediction’s driving force is the
growing organic cosmetics market. Consumers’ need for safer and eco-friendly products is
fueling the market growth, and it is only expected to increase in prominence and importance.
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Hair products impact overall health

MILLENIALS

GEN X

59%

57%

66%

68%

77%

80%

Skin products impact overall health

BOOMERS

Figure 1 Generation Survey on Health Consciousness in Beauty Products

Millennials have played a major role in the organic beauty market; “they more than
doubled their baby boomer counterparts in regard to preference for organic or eco-friendliness”
[7]. As seen in the figure 1 above, 80% of millennials agree that skin care products have an
impact on overall health [12]. This is why organic products have raised in popularity. If the
generation as a whole believes that it is important to look at ingredients in skin care and hair
care, then companies must change their formulas to satisfy the needs of their consumers. Even
though the percentage of millennials that believe in healthier products is higher than the previous
generations, all three are well above 50% for both skin care and hair care products, meaning that,
the importance of organic products has spread to all consumers and businesses need to adjust to
this demand. This is done with research and development to create safer products.
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Hair care

MILLENIALS

GEN X

36%

41%

47%

48%

50%

59%

Skin Care

BOOMERS

Figure 2 Generation Survey on Beauty Purchasing Behaviors

While it seems millennials, gen x, and boomers have around the same percentage of the
generation purchasing natural skin products, it is not the same for hair care. As seen in figure 2
above, almost 60% of millennials are purchasing natural hair products compared to only 41% of
gen x and 36% of boomers [12]. This shows that millennials are concerned not only with
products put on their skin but any chemical product that is around their body. This issue has
caused more and more organic products to become available, regardless of their category in the
cosmetics market. Millennials pushed the organic beauty movement even further than before by
caring about not only skincare but all products they are consuming.
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Paraben-Free

61%

55%

14%

39%

45%

54%

46%

51%

49%

87%

Contains Parabens

FACIAL
MOISTURIZER

FACE COSMETICS

EYE COSMETICS FACIAL CLEANSER

LIP COSMETICS

Figure 3 Cosmetic Categories and Paraben Sale

As of 2018, the beauty industry has responded to consumers' desires by removing
parabens from skin care products and make-up. For facial moisturizer and cleanser and face, lip,
and eye makeup, more than half of the sales in these categories are paraben free, as seen in figure
3 above [25]. Parabens have become a big concern in today’s society, “for many consumers,
synthetic compounds like propylparaben and butylparaben are hard to pronounce and hard to
view as a safe ingredient. And beauty manufacturers have been responsive to these concerns”
[25]. In 2018, beauty products that contain parabens make up only 35% of cosmetics products
meanwhile in 2016 it was 42%. This shows that companies are responding by funding research
and development for improved formula and quality of products.
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Figure 4 Global Market Value of Cosmetics Market

The global market value of the cosmetics market is gradually increasing. It is projected to
hit 758.4 billion USD in 2025 [20-21]. This is predicted because of the recent push for organic
and natural products. The U.S.’s research and development of organic products is an important
factor considering North America is the second largest contributor to the global market, only
behind Asia Pacific.
The global cosmetics market as a whole is important to look for comparison when
examining the global organic market. This is when one can see how the organic market is
growing and how it is affecting the broader market. The organic beauty movement is not only
prominent in the U.S., but worldwide. Although, the U.S. has had a great effect on the global
market in the past several years. In figure 5 below, the market value for both natural and organic
products is shown. While natural products are not the same as organic, they are often combined
in statistics.
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Market Value (billions USD)
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Figure 5 Global Market Value for Organic and Natural Cosmetics

The global market value for organic and natural cosmetics is steadily increasing and
predicted to hit 49.2 billion USD by 2025 [19-21]. This shows the increasing importance placed
on organic and natural products and its gradual and growing presence in the world of cosmetics.

Market Value (billions USD)

This sector accounts for around 6 % of the overall market value for cosmetics.

25.11
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Figure 6 Global Organic Cosmetics Market Value

10

20.94

2023

2024

2025

As discussed, organic and natural are not interchangeable. While figure 5 shows the
market for both natural and organic products, the figure above shows only the organic market
[20]. This is the market that has become more prominent because natural products were found to
still be harmful in some cases. The global organic cosmetic market size is steadily growing.
From 2018 to 2025 there is an expected increase of 88%. This shows the growing importance of
organic products in the cosmetics market. Another way this can be measured is by looking at the
revenue.

Revenue (billions USD)

1.725
1.599
1.467

1.007

2015

1.074

2016

1.147

2017

1.226

2018

1.312

1.329

2019

2020

2021

2022

2023

Year

Figure 7 U.S. Organic Cosmetics Market Revenue

The market revenue of the organic cosmetics market in the U.S. has steadily increased
and it projected to increase and reach 1.725 billion USD by 2023 [23]. From 2015 to 2020, the
revenue has increased by 32%. This is a major increase and shows that the organic cosmetics
market is growing, and more and more organic products are being purchased. This contributes to
the total sales amount for the cosmetics market as whole.
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Figure 8 Total Sales in the U.S. Cosmetics Market

The total market sales in the U.S. cosmetics market is predicted to be 92 billion USD in
2023 [19]. Compared to 2017, where total market sales were 79 billion USD, this is a substantial
increase in total sales. There is a gradual increase in total sales which could be due to the
increasing organic products available for consumers.

Average Annual Expenditure (USD)

197.01
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183.09
170.3
164.33

2015
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Figure 9 Average Annual Expenditure on Cosmetics per Customer Unit in the U.S.
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The average dollar amount spent per year on cosmetics by U.S. consumers has steadily
increased the past five years which can be seen in figure 9 above [19]. This is even after
accounting for inflation. A dollar spent in 2015 would have the same purchasing power as $1.08
spent in 2019. This means that over four years there was a price increase of around 7.86%.
However, the average dollar amount spent from 2015 to 2019 went up around 20%. After
accounting for inflation, this is around a 12% increase in the past four years. This could be due to
the fact that organic products are pricier than their non-organic counterparts. The biggest jump is
between the years 2016 and 2017. This is the same year that the clean and organic beauty
movement reignited. Between 2016 to 2017 there was a price increase of 2.13% but there was a
7.5% increase in dollars spent. After accounting for inflation, this is a 5.2% increase in cosmetic
spending per customer in only one year. This reiterates the fact that because of research and
development in organic cosmetics, the variety of products consumers could purchase has
widened and has also increased the average price of each unit because of the improved quality of
ingredients.
Not only does chemical innovation affect the cosmetics market but it also affects the U.S.
economy as a whole. “In 2018, the personal care products industry was responsible for 3.9
million direct and indirect jobs, representing 1.9% of total U.S. employment; $170.5 billion in
labor income; $267.3 billion in our nation’s gross domestic product (GDP); and $64.8 billion in
tax payments at the federal, state and local levels” [16]. This further shows the relationship
between chemistry and economics and emphasizes the importance of knowing how separate
disciplines can affect each other. Investment in scientific research and innovation will directly or
indirectly affect businesses, employment, and the U.S. economy substantially.
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Chemical research in any sense will increase our understanding about the world around
us. In the beauty industry, research and development has become a necessity. It dictates what
products we are using on our bodies as well as how companies operate and what projects they
are willing to fund. The funding for organic product creation comes from the push of consumers
for a healthier alternative to the synthetic and sometimes toxic products currently on store
shelves. Every year, the number of organic options for consumers has increased and this is
thanks to the scientists in the research laboratories mixing chemical compounds and testing their
effectiveness for skin, hair, nails, etc.
Currently, technology is advancing to design nanoparticles for more effective delivery of
active ingredients in organic products. According to Technology Watch Report: Product
Innovation in Cosmetics, “living cells are being researched as ingredients to increase the
bioactive effect, including stem cells and algae…the presence of these stem-cell skin cosmetic
products is also rather substantial.” The cosmetic industry is constantly developing technologies
to further improve the quality of organic products. 3D bioprinting allows for researchers to
imitate skin tissue for product testing. This ensures that products tested are safe for human skin
and the chemical components are working together the way they should. This innovation even
extends to product packaging, which is now more than ever being made with biodegradable
material.
According to Global Cosmetic Ingredients Market 2019-2023: Rising Prominence of
Clean Labeling in Cosmetic Formulations to Boost Growth, “Consumers are increasingly
becoming aware of the benefits associated with the use of cosmetics containing natural
ingredients.” This has become apparent to cosmetic companies who have been responding to
these demands by “offering a wide range of skincare and haircare products containing natural
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organic ingredients such as coconut, bakuchiol, pumpkin, blue algae, avocado, etc. [24]. This
response is expected to drive growth not only in the U.S. cosmetics market but also on a global
scale. The demand for “clean labeling and formulation transparency” [24] has directly impacted
funding for the research and development of organic products and overall safer alternatives to
synthetic compounds for many companies around the U.S.

Conclusion
Chemical innovation in the cosmetics industry has been encouraged by the recent boom
in health consciousness. The companies in the beauty industry have responded to the desires of
the consumers and funded more research and development for organic products that are ecofriendly, effective, and sustainable. The expected growth for the organic cosmetics industry is
substantial and will have enormous effect on the U.S. cosmetics market as a whole. Chemistry
and economics have many connections and affect each other in multiple ways. In the beauty
industry, the employment level affects the labor force and the number of products made and sold
affect the GDP. Scientific research and development employ more people and increase product
production. New products with organic ingredients increase the sales of cosmetics and the
average annual expenditure. Finally, new product development increases the market value of the
cosmetics industry which contributes to the overall market growth in the U.S.
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